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(54) Billing arrangements for communication call segments having no communications 



(57) In a telecommunications call a different charge 
is incurred for intervals of noncommunication than for 
intervals during which communication may take place. 
For example, a period of hold is one during which the 
party on hold cannot communicate with the other end of 
a connection. Such intervals are accumulated for a call 



and the charge for the call is adjusted in accordance with 
the total length of the noncommunicating intervals. Ad- 
vantageously customers are charged primarily for the 
period of time during which they can actually communi- 
cate, without having to disconnect and later reestablish 
a call. 
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Description 

Technical Fi Id 

This invention relates to arrangements for providing 5 
different billing for thos periods of a call during which 
no communication takes place (and providing for detec- 
tion of entering and leaving a "hold" non-communication 
state). 

10 

Problem 

During a telephone communication there is often a 
need to interrupt two way communications and effec- 
tively place one of the two parties on hold while some '5 
function is carried out during which the two parties can- 
not communicate: For example, one of the parties may 
be placed on hold so that the other party can obtain in- 
formation either through the use of a second line or an 
alternate leg on an incompletely connected three way 20 
conference call or simply while one of the parties is look- 
ing for information without using the telephone. Exten- 
sive periods of hold can significantly increase the cost 
of the communication. For example, if a customer is call- 
ing an airline company and is placed in an answering 25 
queue before the customer can transact business with 
an agent. While measures such as. music on hold may 
mitigate the annoyance of a customer who is in such a 
queue and is therefore unable to communicate with the 
agent, the cost to the customer (if this is a caller paid 30 
call) or to the called customer (if this is an 800 call) is 
considerable. As the price of communications becomes 
more responsive to the value of the communication, ar- 
rangements wherein customers are charged less for a 
period of hold become an attractive arrangement for ob- 35 
taining the competitive advantage in the market for tel- 
ecommunication services, and without changing the tar- 
iffed price. Excessive hold times often cause the paying 
party to hang up to avoid being charged for time wasted 
(un-productive non-communications). -to 

In many cases the hold is performed using custom- 
er premises equipment and the switching systems 
which record data for charging customers are not even 
aware that a hold or other noncommunicating interval is 
occurring unless some energy on the line detectors are 4 $ 
employed to determine talk from non-talk. A problem of 
the prior art. therefore, is that customers are charged for 
intervals such as hold intervals during which communi- 
cation does not take place and that there is no good way 
to detect the presence of such intervals, or to respond so 
to said intervals with special billing treatment. 

Solution 

The above problem is solved and an advance is 
made over the prior art in accordance with my invention 
wherein call billing records are enhanced to inctude a 
record of time spent in noncommunicating states such 



as hold and wherein customers who are charged differ- 
ently for time in noncommunicating states communicate 
a transition to such a noncommunicating state through 
signals to a serving switching system. Advantageously 
such arrangements make it possible to charge telecom- 
munication customers a lower price for time in a non- 
communicating state, by issuing a credit according to 
some established method for all or a fraction of the time 
spent in the "non-communicating" state of hold. 

In accordance v/ith one aspect of the invention hold 
signals are communicated to the switch through a com- 
bination of flash and dual tone multifrequency signals. 
Advantageously such an arrangement allows the 
switching system to detect a transition to a hold state. 
Modern switching systems are equipped to detect a 
flash at any time during a call. Many are already adapted 
to attach a DTMF receiver to a call when a flash is de- 
tected. In alternate arrangements the line can be mon- 
itored throughout the call for DTMF signals representing 
a transition to and from hold. Some hold states are al- 
ready detected in the switch: for example, when a call 
waiting call is received and the called customer flashes 
the switchhook, the switch places the original call on 
hold. Advantageously, such arrangements provide a 
connected switching system with the information that is 
need to record the length of time that is spent in non- 
communicating states such as the hold state, a state in 
which the switch does not complete the call path. 

Many options are possible on the amount of reduc- 
tion of billing for time spent in noncommunicating call 
states. The most straightforward arrangement is to re- 
duce billing by some fraction (as much as 100%) of the 
time spent in the noncommunicating states. Alternative- 
ly, the amount of time spent in noncommunicating states 
may be limited for any one call or may be limited to a 
fraction of the length of a call. Advantageously, such ar- 
rangements prevent the lower charge arrangements 
from being abused. 

Music on hold may be treated as either a noncom- 
municating state (because the caller is unable to com- 
municate with the ultimate called party) or as a commu- 
nicating state (because the caller does hear something 
during the music on hold interval). 

The credit for time spent in the noncommunicating 
state may be applied directly to the call or may be cred- 
ited to future calls or may appear as a lump sum on a 
monthly bill. The lump sum could then be credited 
against a future bill, or in some other manner be used 
to return value to the account of the billed party. 

In accordance with one aspect of the invention 
when call charges are accumulated in a toll switch, the 
local switches, which usually detect transitions to or 
from a noncommunicating state, communicate this in- 
formation to the toll switches. The toll switches thereby 
can add information concerning the time spent in the 
noncommunicating state to their call billing records. In 
accordance with one aspect of the invention the reduced 
charges may be offered selectively to different callers or 
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different recipients of 800 calls. Advantageously, such 
an arrangement reduces the resources required to de- 
tect transitions from and to noncommunicating states 
and gives customers greater flexibility in selecting 
charging options. This may constitute a provisioned 
service for which a customer must subscribe andjaay a 
fee : to receive the benefits, or can be offered universally 
by class of service or call type. 

Brief Description of the Drawing 

FIG. 1 is a block diagram of a group of telephones 
and the connected switches: and 

FIGS. 2-4 are call flow diagrams illustrating the op- 
eration of applicant's invention. 

Detailed Description 

FIG. 1 shows two telephones 1 and 2 connected to 
a local switch 3. Telephone station 1 is equipped with a 
hold signal generator 30 which transmits a dual tone 
multifrequency (DTMF) signal e.g., *7. when the caller 
presses a hold button, and generates a hold release sig- 
nal, e.g.. *8 ; when the caller releases the hold button. 
Alternatively or additionally, the switch can be equipped 
with speech recognition equipment 15 to recognize, for 
example, the words "pause" and "resume" to start and 
stop a non-communicating interval. The local switch 3 
includes a switching network 3 : a processor 5, means 
for. detecting noncommunication states, and billing re- 
corder subsystem 6. The means for detecting a non- 
communicating state comprise flash detector means 7 
connected to a line or line signaling circuit to detect a 
flash, a plurality of DTMF receivers 8 connected to a line 
via the network 3: this allows a caller at station 1 to signal 
a hold by signaling a flash, in response to which a DTMF 
receiver is attached to a call, and then detect the *7 sig- 
nal which is interpreted by the processor as a hold sig- 
nal. Another telephone 21 is connected to local switch 
20. Local switches 20 and 3 are interconnected via toll 
switch 10 which includes a processor 11 and a billing 
recording subsystem 12. 

A flash is a brief interval of on hook which is used 
as a signal to a switch that further signals are coming. 
It is also used on call waiting to indicate a request to 
switch to the other calling party not presently connected 
to the party generating the flash. Facilities are available 
in many telephone stations for automatically generating 
a timed flash and these can be coupled with facilities for 
automatically transmitting a preselected number so that 
the operation of a single button such as a hold button 
can generate both the flash and the following pair of dig- 
its which woutd indicate that the reason for the flash is 
a transition to or from hold: block 30 is composed of 
these facilities. The hold for call waiting is detected di- 
rectly at the local switching system (local switch) as a 
request to change the call state, a function which is per- 
formed in the local switch. 
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The billing recording subsystem 6 is used to record 
details of a call such as the calling and called telephone 
number, time and duration of the call so that charges for 
the call can be calculated from this data. In accordance 

5 with the principles of this invention, the calf billing record 
is enhanced to include data concerning noncommuni- 
cating time. This data is subsequently processed to sub- 
tract some fraction of the noncommunicating time from 
the total duration of the call. 

10 The toll switch 10 has its own processor and billing 
subsystem ior billing for toll calls. A pause is detected 
in the toll switch responsive to data messages received 
over the CCS7 network 35 such as messages from an 
automatic call distributor indicating that a call has been 

'5 placed in a queue and indicating when the call is actually 
being served. In addition, the toll switch is notified of 
hold operations detected in the local switches by com- 
mon channel signaling messages from these local 
switches. Thus, for toll calls in which billing recording is 

20 performed in the toll switch, the toll switch is able to build 
up the same record of noncommunicating time that can 
be built up for local calls in the local switch. FIG. 2 illus- 
trates the operation of applicant's invention. Initially a 
call is in progress {action block 200). The calling or 

25 called party enters a pause signal in the preferred em- 
bodiment of the invention, the pause signal is a flash 
followed by a two digit DTMF message such as 7 or a 
feature defined key from an Analog Display Services In- 
terface (ADSI) or Smartphone type of customer premis- 
ed es equipment or from an Integrated Services Digital Net- 
work (ISDN) station. Test 204 then checks whether the 
customer subscribes to the pause service, if not. action 
block 200 is reentered. If so, test 206 is entered. Test 
206 determines whether the maximum amount of time 

35 that may be accumulated for pause intervals has al- 
ready been accumulated. This maximum is a parameter 
stored in each office and selected by the carrier which 
owns that office; in some cases the maximum may be 
essentially infinite if the carrier so choses. If the maxi- 

40 mum has been reached then normal call processing is 
resumed (action block 208). If the maximum has not yet 
been reached then the network places the call on hold 
and communication stops. During this time the pause 
timer is incremented. Test 21 2 checks to see if either 

45 party cancels the pause by entering a cancel pause sig- 
nal (in the preferred embodiment flash 73). If no cancel 
pause signal is entered then test 214 checks to see if 
the service order time limit has been reached. If the limit 
has not been reached test 212 is retied. If the limit has 

so been reached then block 220 to be discussed here and 
after is entered. If either party enters the cancel pause 
signal to the normal billing state and incrementing the 
time of the call is resumed. The credit for non-commu- 
nicating time can be performed by the billing system us- 

55 ing the recorded billing data concerning both total 
elapsed time of calls and non-communicating time. This 
is more flexible than having the processor decide direct- 
ly how to modify the billing record to take into account 
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the non-communicating time. 

If the pause timer maximum has been reached (ac- 
tion block 220) then the network pause feature is 
dropped (action block 222). Test 224 determines wheth- 
er the customer should be notified of the cancellation of 
the network pause feature for this call. If not, the call 
returns to the normal state for purpose of billing (action 
block 216). If the customer must be notified that the 
pause feature has been dropped for this call then action 
block 226 is entered to alert the customer premise 
equipment that the pause feature is dropped. The alert 
can be audible (a tone) or a visual (a display or a lamp). 

If the call is completed to an automatic call distrib- 
utor (ACD) and the call is placed initially in a queue ac- 
tion block 240 is entered. Test 242 checks whether the 
ACD issues a pause recording to the caller. This can be 
done, for example, by a DTMF signal or a data message 
from the ACD. If not then the call is processed in the 
normal manner by the ACD and the pause feature is not 
active (action block 244). If the ACD does issue a pause 
command, a check is made whether the ACD has sent 
the pause signal to the network. If not the ACD simply 
provides the normal audio messages possibly including 
music on hold and holds the call in its queue (action 
block 248). If the ACD does send the pause signal then 
action block 210 previously described is entered. 

The call placed on the ACD queue, and in the "hold" 
state, will be returned to the communication "non-hold" 
state when the ACD routes the call to its destination. 
The ACD would issue the appropriate cancel "hold" data 
command. 

While the hold state is the primary non-communi- 
cating state, a speech energy detector 9 can be used to 
detect long periods of silence which can also be treated 
as a non-communicating state. 

If a called customer station 21 at switch 20 places 
a call on hold, the hold signal can be detected in the 
same way as it can be detected in switch 3. A CCS7 
message from switch 20 to switch 3 informs switch 3 of 
the hold state: switch 3 can then make a billing entry in 
billing recorder 6 to treat the called party hold period as 
a period of non-communicating state. Such a state 
would also be detected by the speech energy detector 9. 

It is to be understood that the above description is 
only of one preferred embodiment of the invention. Nu- 
merous other arrangements may be devised by one 
skilled in the art without departing from the scope of the 
invention. The invention is thus limited only as defined 
in the accompanying claims. 



Claims 

1 . A method of billing a telecommunications call, com- 
prising the steps of: 

detecting intervals of absence of communica- 
tion on said call: 



making a record of elapsed time of said interval: 
and 

adjusting charges for said call, said adjustment 
based on said elapsed time of said intervals. 

s 

2. The method of claim 1 wherein the step of detecting 
intervals of absence of communication comprises 
detecting intervals of hold. 

io 3. The method of claim 2 wherein said detecting of 
intervals of hold comprises detecting a signal for 
hold. 

4. The method of claim 3 wherein said signal for hold 
'5 comprises a dual tone multifrequency (DTMF) sig- 
nal from a calling station. 

5. The method of claim 3 wherein said detecting of an 
interval of hold comprises detecting a flash from a 

20 calling station. 

6. The method of claim 2 wherein said hold state is 
detected in the switch. 

25 7. The method claim 1 wherein the step of detecting 
intervals of absence of communication comprises 
detecting intervals of absence of speech energy on 
a call. 

30 8. The method of claim 7 wherein said detecting 
absence of speech energy comprises detecting 
absence of speech energy for a predetermined min- 
imum interval. 

35 9. The method of claim 1 wherein the step of making 
a record of elapsed time comprises accumulating 
elapsed time for said intervals. 

1 0. The method of claim 9 wherein the step of accumu- 
40 lating time for said intervals comprises accumulat- 
ing time for each interval. 

1 1 . The method of claim 9 wherein the step of accumu- 
lating time comprises the step of accumulating total 

45 time for said intervals. 

12. The method of claim 1 wherein the step of adjusting 
charges comprises either the step of adjusting 
charges in a billing process, or the step of adjusting 

so equivalent time in a billing recording process, or the 
step of limiting adjustment to a predetermined per- 
centage of the length of a call, or the step of limiting 
adjustment of charges to the charge for some upper 
limit of elapsed time. 

55 

13. The method of claim 1 further comprising the step 
of detecting a hold from a called end of a call. 
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14. The method of claim 1 wherein the step of detecting 
intervals of absence of communications comprises 
receiving common channels signaling signals indi- - 
eating a hold state on a call. 

s 

15. The method of claim 1 wherein the steps are per- 
formed in a toll switch further comprising the step 
of receiving a common channel signal from a local 
switch said common channel signal indicating that 

an absence of communication for said call has been 10 
detected in a local switch of said call. 

16. The method, of claim 1 wherein a caller receives 
music on hold and said music on hold for an interval 
and said interval of music on hold is treated as an *s 
interval of absence of communication. 

17. The method of claim 1 wherein the adjustments of 
charges are credited for a future interval. 

20 
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FIG, 1 
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FIG. 3 
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FIG, 4 
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